It has long been observed that resistance to isoniazid (INH), the core compound used to treat tuberculosis, is often correlated with reduced levels of catalase activity [1,2]. It has also been confirmed that the presence of active catalaseperoxidase (CP), encoded by the katG gene, is necessary for INH sensitivity in M. tuberculosis [3]. Point mutations or deletions in katG can give rise to clinical isolates with increased levels of INH resistance [4]. The requirement for a katG gene product has been further supported by the observation that transformation of a plasmid harbouring this gene into INH-resistant M. smegmatis strains can restore INH sensitivity [5]. Although it is reasonable to assume that the presence of a functional catalase-peroxidase is required for INH sensitivity in M. tuberculosis, the mechanism of action of INH in the bacterium is not well defined. It has been shown that INH is capable of being oxidized by the katG gene product [6] however, the reactive intermediates responsible for the cellular effects of INH have yet to be identified.
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CP belongs to a family of bacterial enzymes which are believed to have evolved by a gene duplication [7] involving two modules to produce an 80 kDa subunit. Other catalaseperoxidase enzymes have been successfully purified from a variety of sources. They are generally multimers composed of identical subunits approximately 80 kDa in size. The CP enzymes from Escherichia coli [8] and from M. smegmatis 191 are tetrameric. CP can also be found in dimeric and monomeric form as well. The amino-terminal half of the CP enzyme family shows sequence homology with yeast cytochrome c peroxidase [lo] . The carboxy-terminal half may contain the catalase active site but lacks good sequence homology with known catalase structures.
In order to develop a better understanding of the structural properties of CP, small-angle X-ray scattering (SAXS) experiments have been undertaken. Recombinant kutG-encoded M. tuberculosis CP (mtCP) was prepared by overproducing the enzyme in E. coli. The enzyme has been purified to homogeneity according to an established protocol [ll, 121. mtCP was prepared in a range of concentrations in phosphate buffered saline (PBS). SAXS experiments have been carried out on beamline X33 of the EMBL storage ring DORIS of DESY (Deuthsches Elektronen Synchrotron, Hamburg, Germany). The results are shown in Figure 1 and 2. Over a protein concentration range between 2 and 35 mg/ml, CP appears to assemble as a dimer with an estimated molecular mass of 160 kDa. This result is consistent with gel filtration and native polyacrylamide gel electrophoresis studies which also demonstrated the presence of soluble, active protein in a dimeric state. Analysis of the experimental scattering curve (Figure 1) indicates a radius of gyration of 3.8 nm and an excluded volume of 306 nm3. This data has also been used to construct a molecular envelope (Figure 2 ) using a shape determination algorithm which utilises the two-fold symmetry of this molecule [ 131. This envelope suggests a "head-to-head" assembly of mtCP and is being used to guide the construction of a homology-based model of this protein.
